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(i.e. calibration slope) is within about
±5 percent of the response indicated by
the most recent multipoint calibration.
If a zero or span adjustment is made,
allow the analyzer to stabilize for at
least an hour or more before beginning
the assay procedure, since some ana-
lyzers drift for a period of time follow-
ing zero or span adjustment. If the ana-
lyzer is not in continuous operation,
turn it on and allow it to stabilize for
at least 12 hours before the zero and
span check.

4.0.7.4 Pollutant standard for multipoint
calibration and zero and span adjustment. The
pollutant standard or standards used for
multipoint calibration or zero and span
checks or adjustments must be obtained
from a compressed gas standard certified
traceable to an NBS SRM or a NBS/EPA
CRM according to Procedure G1 of this sec-
tion 3.0.4. This standard need not be the
same as the reference standard used in the
assay/certification. The zero gas must meet
the requirements in subsection 4.0.8.

4.0.7.5 Linearity of analyzer response. The
direct ratio assay technique used in Proce-
dure G1 requires that the analyzer have a
linear response to concentration. Linearity
is determined by comparing the quantitative
difference between a smoothly-drawn cali-
bration curve based on all calibration points
and a straight line drawn between zero and
an upper reference point (see Figure 1). This
difference is measured in concentration
units, parallel to the concentration axis,
from a point on the calibration curve to the
corresponding point for the same response on
the straight line.

For the general linearity requirement, the
straight line is drawn between zero and the
highest calibration point (Figure 1a). Linear-
ity is then acceptable when no point on the
smooth calibration curve deviates from the
straight line by more than 1.5 percent of the
value of the highest calibration concentra-
tion. An alternative linearity requirement is
defined on the basis of the actual reference
and candidate concentrations to be used for
the assay. In this case, the reference and
candidate concentrations are plotted on the

calibration curve, and the straight line is
drawn from zero to the reference concentra-
tion and extrapolated, if necessary, beyond
the candidate concentration (Figure 1b). The
deviation of the smooth calibration curve
from the straight line at the candidate con-
centration point then must not exceed 0.8
percent of the value of the reference con-
centration. This latter specification may
allow the use of an analyzer having greater
nonlinearity when the reference and can-
didate concentrations are nearly the same.

For analyzers having an inherently non-
linear response, the response can usually be
linearized with a simple mathematical trans-
formation of the response values, such as
R′=square root(R) or R′=log(R), where R′ is
the transformed response value and R is the
actual analyzer response value. Using the
transformed response values, the multipoint
calibration should meet one of the above lin-
earity requirements as well as the require-
ments for intercept and correlation coeffi-
cient given in subsection 4.0.7.2.

4.0.8 Zero Gas

Zero gas used for dilution of any candidate
or reference standard should be clean, dry,
zero-grade air or nitrogen containing a con-
centration of the pollutant of interest equiv-
alent to less than 0.5 percent of the analyz-
er’s upper range limit concentration. The
zero gas also should contain no contaminant
that causes a detectable response on the ana-
lyzer or that suppresses or enhances the ana-
lyzer’s response to the pollutant. The oxygen
content of zero air should be the same as
that of ambient air.

4.0.9 Accuracy Assessment of Commercially
Available Standards

Periodically, the USEPA will assess the ac-
curacy of commercially available com-
pressed gas standards that have been assayed
and certified according to this section 3.0.4.
Accuracy will be assessed by EPA audit anal-
ysis of representative actual commercial
standards obtained via an anonymous agent.
The accuracy audit results, identifying the
actual gas manufacturers or vendors, will be
published as public information.
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